USP29 controls the stability of checkpoint adaptor Claspin by deubiquitination.
The DNA damage checkpoint is essential for the maintenance of genome integrity after genotoxic stress, and also for cell survival in eukaryotes. Claspin has a key role in the ATR (ATM and Rad3-related)-Chk1 branch of the DNA damage checkpoint and is also required for correct DNA replication. To achieve properly these functions, Claspin is tightly regulated by ubiquitinin-dependent proteasomal degradation, which controls Claspin levels in a DNA-damage- and cell-cycle-dependent manner. Here, we identified a new regulator of Claspin, the ubiquitin-specific peptidase 29, USP29. Downregulation of USP29 destabilizes Claspin, whereas its overexpression promotes an increase in Claspin levels. USP29 interacts with Claspin and is able to deubiquitinate it both in vivo and in vitro. Most importantly, USP29 knockdown results in an impaired phosphorylation of Chk1 after DNA damage and USP29-depleted cells show a major defect in the S-phase progression. With these results, we identified USP29 as a new player in the ATR-Chk1 pathway and the control of DNA replication.